Carbonyl scavenger and antiatherogenic effects of hydrazine derivatives.
Reactive carbonyl compounds (RCC) generated by polyunsaturated fatty acid oxidation alter progressively cellular and tissular proteins by forming adducts on free amino groups and thiol residues (carbonyl stress). Carbonyl scavengers may neutralize RCC, but their protective effect in atherosclerosis has not been extensively studied. We report the carbonyl scavenger and antiatherogenic properties of hydrazine derivatives, namely hydralazine, an antihypertensive drug, isoniazid, an antituberculosis agent, and two antidepressants, phenelzine and iproniazid. These drugs were poorly efficient in preventing the oxidation of LDL mediated by smooth muscle cells (SMCs), but inhibited the toxicity of UV-oxidized LDL (oxLDL) and of 4-hydroxynonenal (4-HNE). Hydrazine derivatives prevented the formation of foam cells resulting from LDL oxidation in human macrophagic U937 cells, and blocked the carbonyl stress in SMCs, by inhibiting the decrease in free amino group content, the increase in carbonylated proteins, and the formation of 4-HNE adducts on PDGFR. Experimental studies carried out on apoE-/- mice supplemented with drugs (30 mg/L in drinking water) showed a significant carbonyl stress inhibition correlated with a net reduction of atherosclerotic lesion development. In conclusion, these data indicate that hydrazine derivatives exhibit carbonyl scavenger and antiatherogenic properties, which opens novel therapeutical approaches for atherosclerosis and its cardiovascular complications.